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Abstract 
Substandard housing has been associated with decreased physical and mental health, 
particularly among low-income communities of color (Jacobs, 2011). The aim of this analysis is 
to examine the relationship between housing risk factors and self-reported physical and mental 
health among residents in affordable and public housing units in the South Bronx. 
Methods: Participants (N = 304) were recruited from an affordable housing site and a public 
housing site in the South Bronx. Participants completed a survey that collected data on socio-
demographics, housing conditions/quality, housing affordability, residential satisfaction, health 
behaviors (i.e., smoking), social connectedness, mental health, physical health, and perceived 
stress. A multivariate multiple regression analysis including both samples was conducted, 
followed by a stratified analysis for each sample. 
Results: At baseline, residents in public housing had lower self-reported physical health 
compared to residents living in affordable housing. In addition, on average, residents in public 
housing were older, had lower levels of education, were more likely to have needed repairs in 
the previous year, and more likely to have at least one chronic disease, when compared to 
residents at the affordable housing site. In the overall analysis, age and education were the 
strongest predictors of self-rated physical health, while residential satisfaction and education 
were the strongest predictors of self-rated mental health. In the public housing sample, age and 
income were predictors of self-rated physical health, while residential satisfaction remained a 
strong predictor of mental health. In the affordable housing sample, age was the only predictor 
of self-rated physical health, while post-high school level education was associated with better 
self-rated mental health. 
Conclusion: Community-based interventions and policies should be developed and 
implemented to address the multifaceted facilitators of good physical and mental health for 
those who reside in affordable and public housing units. To better support the health of 
residents and communities, particular focus and tailoring should be directed to older adults, 
those with low income, and individuals with lower education levels. 
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Introduction 
In the United States, health and healthcare disparities are widely recognized. However, 
effective approaches to ameliorate disparities and improve outcomes in communities most 
impacted are still needed (Louisias & Phipatanakul, 2017). To improve health outcomes and 
address disparities, medical care alone is insufficient. It is estimated that medical care accounts 
for only 10 to 20 percent of modifiable contributors to health outcomes (Hood, Gennuso, Swain, 
& Catlin, 2016). Conversely, the social determinants of health, which include health-related 
behaviors, socioeconomic factors, and environmental factors, are estimated to drive more than 
80 percent of health outcomes (Olson, Oldfield & Morales Navarro, 2019). One critical 
determinant of health that demands the attention of healthcare professionals and policy makers 
is housing. 
Housing is a pathway in which health disparities are created and are sustained over 
time. Due to the historical disenfranchisement of communities of color through discriminatory 
housing policies and practices, poor housing quality continues to disproportionately affect low-
income communities of color (Hernández, & Swope, 2019). Inadequate housing conditions are 
associated with a myriad of negative health outcomes, including chronic disease, respiratory 
infections, injury, and poor mental health (Krieger, & Higgins, 2002). Although substandard 
housing threatens the health and quality of life among marginalized groups, federal housing 
assistance programs continue to be serially underfunded and therefore undermaintained 
(Center on Budget and Policy Priorities, 2017).  
Evidence has demonstrated that individuals that receive housing assistance have 
greater health risks compared to those who do not receive housing assistance (Fenelon, 
Slopen, Boudreaux, & Newman, 2018). Further, individuals who live in public housing 
experience poorer health outcomes and poorer housing quality compared to other low-income 
people (Ruel, Oakley, Wilson & Maddox, 2010). However, there is little research on the effect of 
the physical structure of public housing on the health of residents (Ruel, Oakley, Wilson & 
Maddox, 2010). While national initiatives such as the Rental Assistance Demonstration Program 
and city-wide initiatives such as Local Law 55 in New York City aim to improve housing 
conditions for at-risk groups, further research needs to be done to understand the causal 
pathways between housing and health to inform future interventions. 
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Background 
In January 2017, Principal Investigator Dr. Diana Hernández was awarded a grant 
through HUD Healthy Homes Technical Studies division to evaluate housing quality, health 
behavior, and health outcomes among residents in affordable and public housing units in the 
Mott Haven neighborhood of the South Bronx. In 2014, there were approximately 97 New York 
City Housing Authority (NYCHA) Developments and 124 NYCHA Community Facilities located 
in the Bronx (NYCDOHMH, 2018). Residents living in the Bronx, especially those living in public 
housing, experience a myriad of health challenges and socioeconomic circumstances that result 
in poor health outcomes (NYAM, 2014).  
Based on metrics assessed by the New York State Department of Health, the Bronx is 
considered the least healthy county in New York State, having high rates of chronic disease 
such as diabetes, cardiovascular disease, and respiratory disease (i.e., asthma/COPD), cancer 
and obesity (NYAM, 2014). The Bronx also has high rates of household poverty and low 
educational attainment compared to other boroughs across the city. More than half of the Bronx 
population speaks a language other than English in the home, and many are immigrants, which 
may present a multitude of cultural and regulatory challenges to accessing health care and 
other social service benefits (NYAM, 2014). Among those who receive Medicaid, the Bronx 
ranks highest across all boroughs in the rate of potentially preventable inpatient hospitalizations. 
In regards to mental health, 7.1% of people in the Bronx report experiencing serious 
psychological distress, compared to 5.5% in NYC overall (NYAM, 2014). 
The first community partner and housing site included in this study was the South Bronx 
Overall Economic Development Corporation (SoBRO). SoBRO was established in 1972 to 
reverse the flight of businesses and jobs from the South Bronx. Recognizing that the 
transformation of a community had to be a multifaceted effort, SoBRO’s programming expanded 
over the years to meet the growing needs of the Bronx community. SoBRO owns and/or 
manages 13 affordable housing residential buildings with over 900 units throughout the Bronx 
and Upper Manhattan (SoBRO, n.d.). The affordable housing residential buildings 
owned/managed by SoBRO are subsidized under Low-Income Housing Tax Credit (LIHTC). 
LIHTC is the most important resource for creating affordable housing in the United States today. 
A byproduct of the Tax Reform Act of 1986, the LIHTC program gives state and local LIHTC-
allocating agencies nearly $8 billion in annual budget authority to issue tax credits for the 
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acquisition, rehabilitation, or new construction of rental housing targeted to lower-income 
households (Office of Policy Development and Research, 2019).  
While all of the units owned/managed by SoBRO are affordable housing, a portion of the 
residences included in this study were supportive housing units. Supportive housing is 
affordable housing with onsite services that help formerly homeless and/or disabled tenants. 
Supportive housing came into being in response to the homelessness crisis in New York City in 
the 1970s with the aim of ending homelessness for vulnerable people including but not limited 
to: individuals and families dealing with mental illness, trauma/abuse, addiction, criminal justice 
involvement, and chronic illness including HIV/AIDS (Supportive Housing Network of New York, 
2020). 
The second community partner/housing site involved in this study was Wavecrest 
Management, which recently acquired Betances Houses, also located in the South Bronx, from 
NYCHA through a competitive bidding process via the Rental Assistance Demonstration (RAD) 
program. Betances is comprised of 1,088 units in 48 buildings of varying size that house 
approximately 4,000 residents scattered across a half mile radius. The RAD program transitions 
residents from public housing to Section 8 and Section 18.  
To provide additional context around the state of public housing in the United States, the 
number of public housing units has fallen by more than 250,000 since the mid-1990s. This can 
be attributed to housing agencies who have demolished or removed units from the stock, due to 
deterioration resulting from consistent underfunding. Of these units, few have been replaced 
with new public housing (Center on Budget and Policy Priorities, 2017). The federal government 
funds public housing through two main streams: 1) the Public Housing Operating Fund, which 
aims to cover the gap between the rent that public housing tenants pay and the developments’ 
operating costs such as maintenance and security and 2) the Public Housing Capital Fund, 
which funds renovation of developments and replacement of household items such as 
appliances and building needs such as heating and cooling equipment. Both streams have long 
been extremely underfunded.   
The inadequate funding for public housing has contributed to a backlog of unmet 
renovation that reached $26 billion by 2010, according to a HUD study. No funds have been 
provided to build additional public housing since the mid-1990s (Center on Budget and Policy 
Priorities, 2017). Notably, the underfunding and deferred maintenance in public housing has 
resulted in substandard housing conditions for public housing residents, who are most 
frequently low-income communities of color (Swope & Hernández, 2019). In some cases, 
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tenants have taken up legal actions against their housing authority for the deplorable housing 
conditions. For example, in early 2020, public housing tenants filed a class action lawsuit 
against NYCHA claiming years of neglect to their apartment units and buildings (NRDC, 2019). 
In order to address the backlog of deferred maintenance, as of 2013, housing agencies 
have converted approximately 60,000 public housing units, such as Betances, to long-term 
Section 8 Project-Based Voucher and Project-Based Rental Assistance contracts under the 
RAD Program. RAD was created to give public housing authorities a tool to maintain and 
improve public housing properties. (Furman Center. (n.d.)). Betances, was the second RAD 
conversion site in NYC, following Oceanside in the Rockaways which was also managed by 
Wavecrest Management. However, the data collected in this analysis was collected prior to the 
RAD conversion and while Betances was still considered a public housing site. 
Analytic Framework 
 The Housing and Health Disparities Conceptual Model (Figure 1) was utilized to guide 
the research question and variables of interest (Swope & Hernández, 2019). Specifically, all of 
the housing pillars described in the model except neighborhood, were used as the independent 
variables in the analysis. Using the survey data that was collected from residents, we were able 
to identify how these pillars were associated with two of the health outcomes described in the 
conceptual model: general/overall (self-rated health) and mental health. Consistent with the 
pillars identified in the Housing and Health Disparities Conceptual Model, in “Housing and 
Health: An Overview of The Literature,” the author also identified the same four pathways 
connecting housing and health: stability, affordability, quality, and neighborhood (Taylor, 2018). 
Figure 1. The Housing and Health Disparities Conceptual Model (Swope & Hernández, 2019) 
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Housing Pillars  
Housing Conditions and Quality 
A number of environmental factors contribute to poor quality of life and health among 
residents. Childhood exposure to lead can lead to irreparable damage to the brain and nervous 
system. Substandard housing conditions such as poor ventilation, pests, and mold, have been 
associated with poor health outcomes, especially in those with illnesses such as asthma. 
Further, exposure to extreme temperatures (high or low) is associated with adverse health 
events such as cardiovascular disease, especially among the elderly (Taylor, 2018). Black, 
Native American, Hispanic/Latinx, and those with low-income are more likely to experience 
substandard housing conditions (Jacobs, 2011). Disenfranchised populations have increased 
likelihood of experiencing hazardous housing conditions including older deteriorating housing 
stock, outdated infrastructure, and deferred maintenance (Adamkiewicz et al., 2011; Grineski & 
Hernandez, 2010). In Mott Haven and Melrose in the Bronx, where our study took place, only 
24% of renter-occupied homes are considered adequately maintained by landlords. Further, 
40% of Mott Haven and Melrose households report seeing cockroaches, which can exacerbate 
asthma (NYC DOHMH, 2018). 
Housing Affordability 
Individuals and families with low-income that experience difficulty paying their rent or 
utility bills are less likely to have a medical home and more likely to postpone needed treatment 
compared to those who have housing they are able to afford (Taylor, 2018). In Mott Haven and 
Melrose, 29% of residents live in poverty, compared with 20% of NYC residents and fifty-eight 
percent of residents are considered rent burdened, a higher rate than residents citywide (NYC 
DOHMH, 2018). Severely cost-burdened renters are approximately 23 percent more likely to 
face difficulty purchasing food compared to those without rent burden. Living in unaffordable 
housing is associated with poorer self-rated health, hypertension, arthritis, and mental health 
outcomes (Meltzer, & Schwartz, 2016; Pollack, Griffin & Lynch, 2010; Bentley et al., 2011; 
Burgard, Seefeldt & Zelner, 2012). Additionally, rent burden indirectly affects health by draining 
financial resources that could be used for necessary-health services or prescriptions (Meltzer & 
Schwartz, 2016; Pollack, Griffin & Lynch, 2010). Housing operating costs, such as utilities, can 
also drain financial resources.  
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Residential Stability 
Residential stability can be defined as residents' capacity to remain in their homes 
without harassment or dispossession. While individuals may move voluntarily, there are a 
number of reasons that forced displacement could take place, including inability to afford rent, 
eviction or foreclosure, and governmental policies (Swope & Hernández, 2019). Evidence has 
demonstrated that households below the federal poverty level move at nearly twice the rate of 
nonpoor households during a one-year period (Theodos & McTarnaghan, 2018). Residential 
instability is associated with a myriad of adverse health outcomes, including poorer self-rated 
health, health care access, and mental health outcomes (Jaworksy, et al., 2016; Reid, 
Vittinghoff, & Kushel, 2008; Suglia, Duarte, & Sandel, 2011). Children and adolescents are 
particularly vulnerable to impacts of residential instability, including poorer overall health, 
developmental and behavioral problems, and lower school readiness and educational outcomes 
(Cutts, et. al., 2018; Ziol‐Guest, & McKenna, 2014). 
Neighborhood Factors 
 Lastly, neighborhood opportunity, including features of the environment surrounding 
one’s home such as the built environment, availability of health-related resources such as fresh 
food, environmental burdens, and social characteristics impact health outcomes (Taylor, 2018). 
For instance, living in a neighborhood with socioeconomic disadvantage is associated with 
higher all-cause mortality (Do, Wang & Elliott, 2013). Characteristics such as noise, pollution, 
and violence directly affect health and quality of life, while other characteristics affect health and 
well-being by providing resources which individuals can use to prevent or mitigate health 
problems (Taylor, 2018). 
Specific Aims 
The overarching purpose of this report is to analyze the data collected from the resident surveys 
at the SoBRO and Betances sites to examine 1) differences in baseline characteristics between 
affordable housing and public housing residents and 2) housing as a social determinant of 
health and its association with physical and mental health outcomes. Four specific aims guide 
this report:    
Aim 1: To describe housing as a social determinant of health and the implications of housing on 
physical and mental health outcomes.  
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Hypothesis: Housing quality, affordability, and stability have implications on both 
physical and mental health outcomes, especially in low-income communities of color.    
Aim 2. To describe and compare the socio-demographic characteristics study participants in the 
affordable housing site versus the public housing site. 
Hypothesis: Residents in the public housing site will have poorer health outcomes at 
baseline and be more likely to report lower scores of residential satisfaction. 
Aim 3.  To identify factors that potentially contribute to the poor health outcomes in this study 
population. 
Hypothesis: Due to the communities within this study being mostly African American 
and/or Hispanic/Latinx and low-income, they experience a disproportionate burden of 
poor health outcomes. 
Aim 4: Analyze and present findings on how housing is or is not associated with physical and 
mental outcomes, when adjusting for other covariates (age, gender, etc.) in this study 
population and how this association differs between public housing residents and affordable 
housing residents. 
Hypothesis: Housing is associated with both physical and mental health outcomes. This 




Participants were included in the research study if they were over the age of 18 and were the 
primary leaseholder of a residence within Betances or SoBRO housing in the South Bronx. 
Surveys were conducted in Spanish or English with bilingual research assistants. 
Study Design/Setting 
Baseline data collection for this study took place between 2018 and 2019. Data collection 
methods included: resident surveys, focus groups, and environmental assessments. The 
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quantitative surveys conducted with study participants assessed perceptions of housing quality, 
health behaviors, perceptions of the smoke-free housing policy, exposure to secondhand 
smoke, social connectedness, psychosocial outcomes and chronic disease outcomes. At the 
conclusion of the data collection process, 124 resident surveys were collected at the Betances 
public housing site and 180 resident surveys were collected at SoBRO affordable housing site. 
A total of 304 respondents were included in this cross-sectional analysis. 
Measures and Variables 
Outcome Variables 
The outcomes or dependent variables that were included in this analysis were self-rated 
physical health and self-rated mental health, derived from the SF-12 scale. The SF-12 is one of 
the most widely used instruments for assessing self-reported health-related quality of life. The 
SF-12 was originally developed from the Medical Outcomes Study 36-item Short-Form Health 
Survey and covers the same eight health domains as the SF-36 with substantially fewer 
questions. This makes it a more practical research tool, benefitting research settings that have 
time or personnel constraints. The SF-12 has been validated in many populations and has both 
high internal consistency and test-retest reliability (Huo, Guo, Shenkman & Muller, 2018).  
Physical Composite Scale (PCS-12) 
Self-rated physical health was measured using the PCS-12 subscale of the SF-12. Residents 
answered a series of questions using Likert Scale Responses related to domains of: Physical 
Functioning, Role Physical, Body Pain, and General Health. Each response was coded so that 
higher scores indicated better physical health.   
Mental Composite Scale (MCS-12) 
Self-rated mental health was measured using the MCS-12 subscale of the SF-12. Residents 
responded to a series of questions using Likert Scale Responses covering the domains of: 
Vitality, Social Functioning, Role Emotional, and Mental Health. Each response was coded so 
that higher scores indicated better physical mental health.   
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Independent Variables and Covariates 
Utilizing the framework found in The Housing and Health Disparities Conceptual Model, the 
primary independent variables used in this analysis represent the constructs of:  Housing 
Conditions and Quality, Housing Affordability, and Residential Stability 
with age, income, race/ethnicity, housing type, and education level as confounders.  
Housing Conditions and Quality  
Housing conditions and quality were measured through a residential satisfaction score and a 
variable assessing if repairs were needed in the resident’s apartment in the last year. 
Residential Satisfaction Score was measured using a series of six questions, each assessed 
with a 4-point satisfaction scale ranging from ‘Very Dissatisfied’ to ‘Very Satisfied’. Table 1 
describes the survey questions included in the scale. Residential satisfaction scores were 
calculated by assigning a value of “4” to very satisfied, ranging to “1” to very dissatisfied for 
each item. Each score from the six individual items were then added together to create a 
residential satisfaction score. Thus, a higher score represented higher residential satisfaction. 
Because the residential satisfaction scale has not been validated in previous research, we 
calculated the Cronbach’s alpha from the total sample and found good internal consistency and 
reliability (Cronbach’s alpha = 0.80). As a rule of thumb Cronbach’s alpha which are higher than 
0.70 are considered ‘acceptable’, Cronbach’s alpha higher than 0.80 are considered ‘good’ 
(George & Mallery, 2013). For repairs, if the participant identified that they needed repairs in 
their home within the last year, they were coded as Yes = 1 if they did not report needing any 
repairs in the past year, they were coded as 0. 
Table 1. Residential Satisfaction Scale 
Survey Questions 
How satisfied are you with your apartment/home? 
How satisfied are you with your building overall? 
How satisfied are you with your neighborhood? 
How satisfied are you with your property/building management? 
How satisfied are you with the temperature in your apartment in the summer? 
How satisfied are you with the temperature in your apartment in the winter? 
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Repairs needed in the past year 
If the participant identified that they needed repairs in their home within the last year, they were 
coded as Yes = 1 if they did not report needing any repairs in the past year, they were coded 
as 0. 
Housing Affordability 
Housing affordability was measured by asking respondents if there was any time in the last year 
that they or their family were delayed or had trouble paying their rent. If they identified having 
any difficulty, they were coded as at risk of having unaffordable housing. 
Residential Stability 
Most commonly, residential stability is measured by the proportion of households who moved 
within the past 5 years (Boggess, 2010).  Therefore, if a resident reported moving into their unit 
within the last 5 years, they were considered at risk of residential instability. 
Confounders  
The confounders included in this study varied slightly depending on housing site. Both the 
Betances and SoBRO had the confounders of race/ethnicity, age, education, gender, income, 
as confounders. The multivariate multiple regression model for SoBRO included housing type 
as a confounder, as some of the units were supportive housing, and some were not. 
Race/Ethnicity  
Race/Ethnicity was self-reported from study participants. The racial/ethnic categories that were 
used in this analysis include Non-Hispanic Black or African American, Hispanic/Latinx, or Other. 
Other included bi-/multiracial, other, and refused. There were no participants the Betances 
sample that identified as Non-Hispanic White. Only one participant in the SoBRO sample 
identified as Non-Hispanic White, and therefore was grouped into the “Other” category. 
Education Completed 
This represents the highest education level a participant received. This variable was separated 
into three categories: Less than High school, High school/G.E.D, Post-High School Education. 
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Post-High School Education included Vocational School, College, and Post-Graduate 
Education. 
Gender 
Gender was categorized into three variables: male, female, other/refused. Other/refused 
included those who identified as transgender, non-binary, other, or refused to answer.  
Income  
Income data was collected by asking respondents to select a pre-specified range of income that 
most closely represented their total personal income per year. For purposes of this analysis, this 
variable was separated into three categories, on a 1-3 scale, each number representing a range 
of income. The selection of these categories were data driven, as there were very few 
respondents with incomes over $25,000/year, and therefore the respondents that earned over 
this amount were grouped together for purposes of the multivariate multiple regression model. 
Those who made under $12,760/year can be considered below the federal poverty line (HHS). 
However, since the income data collection tool asked for respondents to identify a range that 
was most aligned with their total person income, we were unable to collect exact income and 
therefore identify respondents with income exactly below $12,760.  
• 1 - Total personal income less than $10,000/year,  
• 2 - Total personal income between $10,000 - $24,999/year, and  
• 3 - Total personal income $25,000k + /year. 
Housing Type 
One additional confounder was included in the multivariate multiple regression model was 
housing type. This was considered in the overall analysis and the stratified SoBRO analysis. In 
the overall analysis, Betances was coded as public housing, while the SoBRO sites were 
diverse in housing type, including supportive housing for individuals with special needs and 
Low-Income Housing Tax Credit (LIHTC) housing.  
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Data Analysis 
The data used in this analysis is the baseline survey data collected from residents at Betances 
and SoBRO. All of the collected survey data was self-reported. The data from the focus groups 
and environmental assessments will be analyzed and described elsewhere. Multivariate multiple 
regression analyses were conducted to estimate the associations between the independent 
variables and each health outcome. Housing sites (SoBRO and Betances) were analyzed jointly 
and then stratified into separate analyses, in order to understand how the relationship between 
housing and health outcomes varies at each site.  
Descriptive statistics of the study population were calculated to estimate mean and standard 
deviation (SD) for continuous variables, or percentages for categorical variables. Gender, age, 
income, education, and race/ethnicity will be included in the Betances models as confounders. 
Gender, age, income, housing type, education, and race/ethnicity will be included in the SoBRO 
models as confounders. All data management and statistical analyses were performed by using 
R, version 3.6.1. A p-value < 0.05 was considered significant. 
Findings 
Participant characteristics 
Table 2 presents sociodemographic characteristics of the 304 participants, separated by 
housing sites. The mean age of the participants at Betances are 55.61 ± 17.94 years (range: 18 
- 89 years old), with 78.23% females, 70.26% Hispanic/Latinx, 38% and 20.97% of Non-
Hispanic Black. The mean age of participants at SoBRO are 46.19 ± 14.29 years (range: 18 - 75 
years old), with 58.89% females, 31.11% Hispanic/Latinx, and 54.44% Non-Hispanic Black. 
The two study groups shared similar characteristics, however differed in several areas. Of note, 
the SoBRO sample overall had higher education levels compared to the Betances sample. Of 
the SoBRO residents, over 40.5% completed a post-high school education, in comparison to 
18.5% of Betances residents. In addition, the Betances sample had higher rate of 
Hispanic/Latinx individuals compared to SoBRO (70.16% vs 31.11%), while the SoBRO sample 
had higher rates of Non-Hispanic Black/African Americans (54.44% vs 20.97%). Overall, the 
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SoBRO sample was more advantaged than the Betances sample on the basis of educational 
attainment and household income. 
Table 2. Socio-demographics by Housing Site 
                                                                    Betances                                 SoBRO 
 
N = 124 N = 180 
Age in years: mean ± SD 55.61 ± 17.94 46.19 ± 14.29 
                         Gender: n (%) 
  Male 26 (20.97%) 70 (38.89%) 
  Female 97 (78.23%) 106 (58.89%) 
  Other 1 (0.81%) 4 (2.22%) 
             Race/ethnicity: n (%) 
 Hispanic/Latinx 87 (70.16%) 56 (31.11%) 
 Non-Hispanic Black 26 (20.97%) 98 (54.44%) 
 Other/Declined 11 (8.87%) 26 (14.44%) 
 Education Completed: n (%) 
 Less than high school 54 (43.55%) 40 (22.22%) 
 High School/G.E.D 46 (37.1%) 64 (35.56%) 
 Post High School Education 23 (18.55%) 73 (40.56%) 
 NA/Declined 1 (0.81%) 3 (1.67%) 
                         Income: n (%) 
 Less than 10k/year 53 (42.74%) 76 (42.22%) 
 10,000 – 24,999/year 53 (42.74%) 48 (26.67%) 
 25,000 or more/year 15 (12.1%) 35 (19.44%) 
 NA/Declined 3 (2.42%) 21 (11.67%) 
         Chronic Disease: n (%) 
Yes 97 (78.23%) 111 (61.67%) 
No 27 (21.77%) 69 (38.33%) 
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NA/Declined   
           Smoking Status: n (%) 
Smoker 27 (21.77%) 89 (49.44%) 
Non-Smoker 97 (78.23 %) 83 (46.11%) 
NA/Declined 0 (0.00%) 8 (4.44%) 
 
Tables 3 and 4 describe the distribution of the independent variables in the analysis. Mean 
residential satisfaction was slightly higher in the SoBRO sample. Notably, 93.55% of residents 
in the Betances sample stated that their unit needed repairs in the past year, compared to 56% 
of SoBRO residents. Another notable baseline observation was that a higher percentage of 
SoBRO residents were at risk for housing instability (56%) compared to 18.5% of Betances 
residents. 
Descriptive Statistics (Independent Variables Comparison)  
Table 3. Continuous Independent Variable 
                                                                        Betances                              SoBRO 
  
     N = 124 
 
N = 180 
Residential Satisfaction: mean ± SD* 
                                                                     16.17 ± 3.7 17.23 ± 3.45 
* statistically significant evidence at α=0.05 demonstrating a difference between means 
Table 4. Categorical Independent Variables 
                                                                       Betances                                SoBRO 
 
N = 124 N = 180 
Have experienced rent burden in the past year: n (%) 
  Yes 36 (29.03%) 49 (27.22%) 
  No 83 (66.94 %) 108 (60%) 
  N/A 5 (0.4%) 23 (12.78%) 
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Needed Repairs in the past year: n (%)* 
  Yes 116 (93.55%) 101 (56.11%) 
  No 8 (6.45%) 79 (43.89 %) 
At Risk for Housing Instability: n (%)* 
  Yes 23 (18.55%) 117 (65%) 
  No 100 (80.65%) 63 (35%) 
  N/A 1 (0.81%) 0 (0%) 
* statistically significant evidence at α=0.05 demonstrating that housing site and outcome are dependent (x2 test) 
Outcome Variables  
We found no statistically significant difference in baseline MCS-12 scores between Betances 
and SoBRO groups, suggesting the difference in the demographic profile between the two study 
groups did not significantly affect the baseline mental health scores. However, an independent-
samples t-test was conducted to compare PCS-12 scores, which identified statistically 
significant differences in baseline PCS-12 scores for Betances (M = 43.03) and SoBRO 
(M=47.75), t= -3.58, p = 0.0004, as demonstrated in Table 5.  
 
Table 5. Independent t-test of baseline PCS-12 scores 
Betances PCS12 (μ) 
 
SoBRO PCS12 (μ) t-statistic p-value Low CI High CI 
43.03 47.75 -3.58 0.0004 -7.32 -2.12 
 
PCS-12  
Below, we analyzed the distribution of physical health by age and gender. In both male and 
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Figure 2. Distribution of PCS-12 by Gender and Age (Betances) 
  
Figure 3. Distribution of PCS-12 by Gender and Age (SoBRO) 
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MCS-12 
Below, we analyzed the distribution of mental health by age and gender (Figures 4 & 5). In both 
samples, you see that men, ages 65 and older reported poorer mental health than women 65 
and older. 
Figure 4. Distribution of MCS-12 by Gender and Age 
 
Figure 5. Distribution of MCS-12 by Gender and Age 
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Bivariate Analysis 
Initial bivariate analysis was conducted with each independent variable and the MCS-12 and 
PCS-12 scores as the outcome.  
Betances  
Physical Composite Scale (PCS-12) 
In the Betances sample, bivariate analyses showed that residential satisfaction, housing 
affordability, risk of residential instability, and repairs needed in the previous year did not have 
statistically significant associations with self-rated physical health (PCS-12). Although not 
statistically significant, housing affordability and residential satisfaction were associated with 
decreased with physical health. Both income group and completing a high school education 
were also significantly associated with PCS-12 scores. Compared to those who made less than 
$10,000/year, those who made $10,000-$24,999/year had an average increase of 5.12 in their 
physical health score (Table 6). Compared to those who made less than $10,000/year, those 
who made $25,000 or more/year had an average increase of 7.06 in their physical health score 
(Table 6). Compared to those who completed less than high school, those who completed a 
high school education on average had an increase of 5.8 in their physical health score (Table 
7).  
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Table 7. Bivariate linear regression model (PCS-12 ~ Education) 
 
Mental Composite Scale (MCS-12) 
Bivariate analyses demonstrated that Residential Satisfaction was associated with decreased 
self-reported mental health (MCS-12) (𝑏 =	0.867; CI 0.324, 1.41; p = 0.002) (Figure 1). 
Participant’s MCS-12 increased by 0.867 for every point increase in residential satisfaction. The 
other independent variables did not have statistically significant associations with MCS-12. 
Although not statistically significant, housing affordability, repairs needed in the previous year 
were associated with decreased self-rated mental health. 
Figure 6. Relationship between residential satisfaction and MCS-12 in Betances 
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SoBRO 
Physical Composite Scale (PCS-12) 
In the SoBRO sample, bivariate analyses showed that residential satisfaction, housing 
affordability, and repairs needed in the previous year did not have statistically significant 
associations with self-rated physical health (PCS-12).  Although not statistically significant, 
housing affordability and repairs needed in the previous year were associated with decreased 
with physical health. Risk of residential instability was associated with an increase in physical 
health (𝑏 = 5.64; CI 2.49, 8.79 CI; p-value < 0.001). Education level, age, and living in 
supportive housing were also significantly associated with PCS-12. Compared to those who 
completed less than a high school education, those who completed high school had an average 
increase of 6.795 in their PCS-12 score. Compared to those who completed less than a high 
school education, those who completed post-high school education had an average increase of 
7.32 in their PCS-12 score (Table 8). For every one-year increase in age, PCS-12 score 
decreased on average by .257 (Table 9). Compared to those living in LIHTC housing, tenants 
living in supportive housing had a decrease on average of 3.495 in PCS-12 (Table 10). 
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Table 9. Bivariate linear regression model (PCS-12 ~ Age) 
 
Table 10. Bivariate linear regression model (PCS-12 ~ Housing Type) 
 
Mental Composite Scale (MCS-12) 
Bivariate analyses demonstrated that none of the independent variables had statistically 
significant associations with self-rated mental health (MCS-12). However, when reviewing the 
confounders, income of $25,000 or more/year, age, post-high school education, and living in 
supportive housing all had statistically significant associations with MCS-12. Compared to those 
making less than $10,000/year, those making 25,000 or more/year had an on average increase 
of 5.46 in their MCS-12 score (Table 11). Compared to those who completed less than a high 
school education, those who completed post-high school education had an average increase of 
6.65 in their MCS-12 score (Table 13). For every one-year increase in age, MCS-12 score 
decreased on average by 0.127 (Table 12). Compared to those living in LIHTC housing, tenants 
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Table 11. Bivariate linear regression model (MCS-12 ~ Income) 
 
Table 12. Bivariate linear regression model (MCS-12 ~ Age) 
 
Table 13. Bivariate linear regression model (MCS-12 ~ Education) 
 
Table 14. Bivariate linear regression model (MCS-12 ~ Housing Type) 
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Multivariate Multiple Regression Analysis 
Table 15. Overall Analysis 
 PCS-12 MCS-12 
Residential Satisfaction† 0.413 <.001* 
Repairs Needed† 0.858 0.699 
Residential Instability† 0.769 0.804 
Risk of Unaffordable Housing† 0.196 0.154 
Age <.001* 0.386 
Gender (Female) 0.761 0.706 
Gender (Male) 0.911 0.845 
Education (High School/G.E.D) 0.012*   0.028* 
Education (Post-High School) 0.064 0.096 
Race (Hispanic/Latinx) 0.858 0.874 
Race (Non-Hispanic African American/Black) 0.942 0.529 
Income ($10,000 – $24,999) 0.055 0.729 
Income ($25,000 +) 0.231 0.148 
Housing Type (LIHTC) 0.914 0.812 
Housing Type (Supportive) 0.607 0.053 
* p-value significant at 0.05 
† independent variable of interest 
 
In the multivariable regression analysis, none of the independent variables of interest had 
statistically significant associations with PCS-12 when adjusted for age, income, education, 
race, or housing type. The biggest predictor of self-rated physical health was age. Increase in 
age was associated with a decrease in self-reported physical health (𝑏 = -0.281; CI -0.368, -
0.193; p-value < 0.001). Another significant predictor of PCS-12 was level of education. Those 
with a high school or G.E.D. education, had a 4.12 point increase in PCS-12 compared to those 
with less than a high school or G.E.D. education at a 5% level of significance (𝑏 = 4.122; CI 
0.940, 7.303; p-value = 0.012).  
Increased residential satisfaction was associated with an increase of self-rated mental health (𝑏 
= 0.762; CI 0.357, 1.167; p-value < 0.001). Thus, for every one unit increase in residential 
satisfaction, on average there was a 0.762 of a point increase in MCS-12 at a 5% level of 
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significance. Another significant predictor of PCS-12 was attaining a high school/G.E.D. 
education. Those with a high school or G.E.D. level education, had on average a 3.89 point 
increase in MCS-12 compared to those with less than a high school or G.E.D. level of education 
at a 5% level of significance (𝑏 = 4.122; CI 0.45, 7.349; p-value = 0.028). 
Stratified Analysis 
Table 16. Multivariate Multiple Regression Analyses for Betances Sample 
 PCS-12 MCS-12 
Residential Satisfaction† 0.254 0.002* 
Repairs Needed† 0.874 0.678 
Residential Instability† 0.164 0.601 
Risk of Unaffordable Housing† 0.328 0.201 
Age <.001* 0.266 
Gender (Female) 0.503 0.569 
Gender (Male) 0.544 0.610 
Education (High School/G.E.D) 0.071 0.144 
Education (Post-High School) 0.136 1.000 
Race (Hispanic/Latinx) 0.667 0.836 
Race (Non-Hispanic African American/Black) 0.823 0.971 
Income ($10,000 – $24,999)   0.041* 0.756 
Income ($25,000 +) 0.340 0.618 
* p-value significant at 0.05 
† independent variable of interest 
 
In the multivariable regression analysis of the Betances sample, none of the independent 
variables of interest had statistically significant associations with PCS-12. The biggest predictor 
of self-rated physical health was age. Increase in age was associated with a decrease in 
physical health (𝑏 = -0.338; CI 0.471, -0.204; p-value < 0.001). Another significant predictor of 
PCS-12 was income between $10,000 - $24,999. Those with income between $10,000 - 
$24,999/year had a 4.898 increase in MCS-12 compared to those with income less than 
$10,000/year at the 5% level of significance (𝑏 = 4.898, CI 0.257, 9.539, p-value = 0.041).  
Increased residential satisfaction was associated with an increase of self-rated mental health (𝑏 
= 1.148; CI 0.450, 1.845; p-value = 0.002). Thus, for every one unit increase in residential 
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satisfaction, on average there was a 1.148 point increase in MCS-12 at a 5% level of 
significance. The other independent variables did not have statistically significant associations 
with MCS-12.  
Table 16. Multivariate Multiple Regression Analyses for SoBRO Sample 
 PCS-12 MCS-12 
Residential Satisfaction† 0.280 0.089 
Repairs Needed† 0.227 0.232 
Residential Instability† 0.111 0.852 
Risk of Unaffordable Housing† 0.525 0.479 
Age   0.002* 0.914 
Gender (Female) 0.307 0.981 
Gender (Male) 0.615 0.857 
Education (High School/G.E.D) 0.061 0.167 
Education (Post-High School) 0.055 0.043* 
Race (Hispanic/Latinx) 0.972 0.945 
Race (Non-Hispanic African American/Black) 0.912 0.536 
Income ($10,000 – $24,999) 0.817 0.220 
Income ($25,000 +) 0.760 0.439 
Housing Type (Supportive) 0.856 0.116 
*p-value significant at 0.05 
† independent variable of interest 
 
In the multivariable regression analysis within the SoBRO sample, none of the independent 
variables of interest had statistically significant associations with PCS-12. The most significant 
predictor of self-rated physical health was age (𝑏 = -0.28; CI -0.366, 0.087; p-value = 0.002).  
In the multivariable regression analysis within the SoBRO sample, none of the independent 
variables of interest had statistically significant associations with MCS-12. A significant predictor 
of self-rated mental health was post high-school education (𝑏 = 5.73 ; CI 0.231, 11.235; p-value 
= 0.043). Having a post high-school education was significantly associated with an average 
increase of 5.73 points in self-rated mental health compared to those who had completed less 
than High School. 
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Further Exploratory Analysis  
Chronic Disease 
A binary chronic disease outcome was created. If a participant responded that they or someone 
in their home had cancer, heart disease, diabetes, hypertension, asthma, lung disease, anxiety, 
and/or depression, they were coded as `1`. Using a Pearson’s Chi-square test with Yates' 
continuity correction, we were able to see that there were statistically significant differences in 
the distribution of chronic disease among the comparison groups (χ2 = 8.57, p-value = 0.003). 
Table 17. Chronic Disease by Housing Site 
 
                                                                         Betances                                SoBRO 
 
  N = 124    N = 180 
              Chronic Disease: n (%) 
  D+ 97 (78.23 %) 111 (61.67%) 
  D- 27 (21.77%) 69 (38.33%) 
 
Chronic disease was significantly associated with MCS-12 in the Betances sample when 
controlling for age, income, education, and race (𝑏 = -10.24, p-value < 0.001) and significantly 
associated with PCS-12 in the SoBRO sample (𝑏 = -5.29, p-value = 0.0016). 
Smoking Status 
If the participant identified that they currently smoked any product, including tobacco products, 
e-cigarettes, hookah, marijuana, etc., they were classified as a smoker, if they stated that they 
did not smoke, they were classified as a non-smoker. Demonstrated in Table 1, and the table 
below, we see that the majority of residents at Betances were non-smokers (78.23%), 
compared to 46.11% of residents at SoBRO (Table 18). Using a Pearson’s Chi-square test with 
Yates' continuity correction, we were able to see that there were statistically significant 
differences in the distribution of smoking status among the comparison groups (χ2 = 25.91, p-
value < 0.001). 
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  Table 18. Smoking Status by Housing Site 
                                                                         Betances                                SoBRO 
 
  N = 124     N = 180 
                Smoking Status: n (%) 
  Smoker 27 (21.77%) 89 (49.44%) 
  Non-smoker 97 (78.23 %) 83 (46.11%) 
  N/A 0 (0.0%) 8 (4.44%) 
 
When taking a further look at the distribution of age by smoking status at Betances, we see that 
non-smokers were evenly distributed by age, with the median age of non-smokers being 60 
years old. Smokers had a median age of slightly over 50 years old (Figure 7).   
Figure 7. Distribution of Age by Smoking Status (Betances) 
 
When reviewing distribution of age by smoking status at SoBRO, we see that non-smokers were 
evenly distributed by age, while the median age of smokers was higher than the median age of 
non-smokers (Figure 8).  
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Figure 8. Distribution of Age by Smoking Status (SoBRO) 
 
Perceived Stress Scale (PSS) 
The Perceived Stress Scale (PSS) was also a scale included in the resident surveys. The PSS 
is the most widely used psychological instrument for measuring the perception of stress.  For 
the PSS scale, a total score was created from each of the items. Stress categories were created 
for future categorical analysis:  
• Scores ranging from 0-6 would be considered low stress. 
• Scores ranging from 7-13 would be considered moderate stress. 
• Scores ranging from 14-20 would be considered high perceived stress. 
There were no statistically significant differences in baseline perceived stress scores between 
housing sites as demonstrated in Table 20. 
Table 20. Independent t-test of baseline PSS scores 
Betances PSS (μ) 
 
SoBRO PSS (μ) t-statistic p-value Low CI High CI 
7.24 7.00 0.457 0.6478 -0.7799 1.252 
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Correlation between the PSS and Outcomes  
Using correlograms to demonstrate correlation in Figure 9, we see that the perceived stress 
scale (PSS) and MCS-12 were highly correlated with one another in both samples. Thus, PSS 
was not included in the multivariate multiple regression models. The PSS was also moderately 
correlated with the PCS-12 in both samples. The outcome variables of the separate multivariate 
multiple regression models (MCS-12 and PCS-12) were also slightly correlated with each other 
in each of the samples.  
Figure 9. Correlations between outcome variables and Perceived Stress Scale 




This study compared the impacts of housing on health outcomes between a public 
housing site, Betances, and an affordable housing site, SoBRO, in the South Bronx. At baseline, 
there were significant characteristic differences between residents in the Betances and SoBRO 
housing sites. For example, compared to residents at SoBRO, Betances residents at baseline 
had poorer physical health status (PCS-12), were more likely to have needed repairs in the 
previous year, more likely to have a chronic disease, and more likely to have lower levels of 
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education. These findings support previous research that found that people living in public 
housing are more likely to experience substandard housing and adverse health outcomes 
compared to other low-income individuals. 
Drivers of physical health that were identified in this analysis included age, education 
level, and income. While age was a significant predictor of poor physical health at both housing 
sites, the Betances site should be considered at increased risk due to the fact that the sample 
population was older, on average, than SoBRO residents. Not only were Betances residents 
older, but they also were less likely to have moved in the last five years. With longer-term, older 
residents that may desire to age in place, programs that aim to improve physical and mental 
health outcomes should consider prioritizing the aging population in public housing.  
The fundamental cause theory theorizes that factors such as education are fundamental 
causes of health and disease because they determine access to material and nonmaterial 
resources such as income, safe neighborhoods, or healthier lifestyles, all of which protect or 
enhance health (Zajacova & Lawrence, 2018). Mott Haven and Melrose’s elementary school 
absenteeism rate is higher than the rate for NYC and three out of five high school students 
graduate in four years, lower than the citywide rate (NYC DOHMH, 2018). In this analysis, 
education level was determined as a driver of both physical and mental health even after 
adjusting for income, race/ethnicity, and age. However, at baseline, residents at the Betances 
public housing site were more likely to have lower levels of education compared to SoBRO 
affordable housing residents. Thus, public health and social service programs should prioritize 
public housing sites for the implementation of educational support tools such as programs that 
facilitate the process for residents to earn their G.E.D.s. 
In Mott Haven and Melrose, 29% of residents live in poverty, compared with 20% of NYC 
residents (NYC DOHMH, 2018). In the Betances public housing sample, income was associated 
with physical health. This is an association consistent with the literature, as low-income people 
face greater barriers to accessing medical care, are less likely to have health insurance, receive 
new drugs and technologies, and have ready access to primary and specialty care (Khullar & 
Chokshi, 2018). Low-income Americans also have higher rates of behavioral risk factors—
smoking, obesity, substance use, and low levels of physical activity—which are influenced by 
their home and community environments in which they live (Khullar & Chokshi, 2018). Access to 
affordable housing and employment opportunities and benefits are closely associated with good 
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health. Programs that provide job assistance and connect residents to social services and 
financial support should consider prioritizing residents living in public housing. 
Since residential satisfaction was shown to have significant associations with self-
reported mental health, this highlights an important area for future research, policy and funding. 
Factors contributing to residential satisfaction may include housing quality, building and 
neighborhood safety, and a sense of trust between property owners/tenants. Improving housing 
quality and funding for public housing, identifying mechanisms for increasing building and 
community safety, and fostering healthy relationships between property owners and tenants 
have the potential to mitigate some of the adverse effects of housing on mental health. Other 
place-based interventions to improve mental health among tenants should also be considered, 
such as providing free or discounted home-based psychosocial services to public housing 
residents.  
Guided by The Housing and Health Disparities Conceptual Model (Swope & Hernández, 
2019), this analysis explored three of the four housing pillars and their associations with self-
rated physical and mental health. Although residential satisfaction was the only housing pillar 
that was significantly associated with self-reported mental health, and none were associated 
with self-reported physical health, the other housing pillars as identified by the conceptual model 
are still important to measure and assess. It is possible that these pillars may have more indirect 
effects on physical and mental health that were not captured in this analysis. More work should 
be done to understand the indirect and direct pathways between housing and health, especially 
among public and affordable housing tenants. 
Strengths and Limitations 
The present study employed a community-based design, which allows for potential 
generalization to other housing sites within the South Bronx. Although only data from resident 
surveys were included in this analysis, the study employed three data collection methods 
(resident surveys, environmental assessments, and focus groups), which allows for triangulating 
the study findings from different sources in the future. Moreover, the study used validated 
measures of self-reported health and culturally appropriate tools to assess each sample.  
This particular analysis has limitations because it is a cross-sectional study design and 
therefore does not assess temporal relationships between the variables.  Furthermore, 
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evidenced by the limited number of current smokers in the Betances sample, we suspect either 
social desirability bias or selection bias, as those who smoked may have been less likely to 
participate or answer honestly about smoking behavior due to fear of repercussions for violating 
the building’s smoke-free housing policy. All data collected were self-report, which may also be 
influenced by social desirability bias. To partially mitigate this bias, we actively reassured 
participants regarding the confidentially of their responses to the survey. Of note, this analysis 
does not stratify by type of chronic disease, or mental illness diagnoses. Finally, although the 
links between housing and health identified in previous research included stability, affordability, 
quality and safety, and neighborhood opportunity, the resident survey did not capture the 
domain of safety and therefore it was not included in this analysis. Further, neighborhood 
opportunity was not assessed in this analysis as both housing sites were located in the South 
Bronx, thereby precluding comparison across neighborhood type. While this is a limitation, it 
may also help to control for neighborhood effects and isolate the potential effects of housing. 
Conclusion and Future Directions 
This analysis explored how housing risks are associated with self-reported physical and 
mental health between an affordable housing site and a public housing site. The overall analysis 
demonstrated that residential satisfaction score was the strongest predictor that of self-reported 
mental health at the 5% level of significance. Other variables shown to be associated with self-
reported physical health included age, income, and education level. Education level was also 
associated with self-reported mental health. To address physical health outcomes in affordable 
housing or public housing units, researchers should target efforts towards older adults, those 
with lower incomes, and residents with lower levels of education. To address mental health 
outcomes, future research should consider targeting the components of residential satisfaction 
measured in this analysis at the apartment, building, and neighborhood level.  
Of note, since the initial data collection at Betances, the RAD conversion there has 
resulted in mass renovations in apartment units and buildings. In addition, Betances has 
partnered with Catholic Charities and BronxWorks to connect residents to social services such 
as job training and placement, food resources, and housing assistance. Our research team 
conducted a 1-year follow up time point with survey respondents at Betances (January – 
February, 2020) that was not included in this analysis. A paired t-test analysis could be 
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conducted to understand how physical health, mental health, and residential satisfaction may 
have changed over one year since the RAD conversion and increase in social service support. 
In conclusion, place-based programs that offer wraparound services to residents in 
public and affordable housing should be considered as a means to improve the overall physical 
and mental health of low-income communities such as Mott Haven in the South Bronx. 
Reducing housing-related health disparities in affordable and public housing will require: 1) 
research that demonstrates the effectiveness of housing interventions on the improvement of 
health outcomes 2) increased funding for programs such as RAD that prevent and reduce 
illness and injury from poor housing quality 3) policies that safeguard long-term rental 
assistance 4) integrated social and health services in housing complexes and 5) the 
implementation and enforcement of healthy housing standards into the funding, design, 
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